Diode lasers are compact, robust, versatile and comparably cheap. However, the spectral coverage of laser diode omits some important wavelength region. UV, blue, yellow and green light (UV -620nm) cannot be directly accessed with diode lasers.
Second harmonic generation mechanisms
Why second harmonic
The solution: SHG
How does it work?
Hänsch-Couillaud-Locking
Second harmonic generation
Sacher Lasertechnik Group offers complete laser systems with a second harmonic generation stage to allow for laser sources in the above mentioned wavelength regions. These stages can also be combined to access the quadrupled frequency.
Second harmonic generation exploits nonlinear features of certain materials which lead to a generation of doubled frequency. An easy-to-understand way of explaining is that two photons are absorbed whereas only one is emitted, which then carries the double energy and thus is at double frequency. For different wavelengths, different material has to be used. Therefore every such system is tailored to the individual customer.
Optical cavity
The use of an optical cavity is paramount for SHG generation since the nonlinear conversion efficiency is generally low. Therefore, the pump power is enhanced by using an optical cavity which is locked to the pump laser source. The locking mechanism is the Hänsch-Couillaud locking, which allows for modulation free stabilization of the cavity to the pump laser. 
SHG system schematics

